High concentrations of glucose induce synthesis of argpyrimidine in retinal endothelial cells.
To determine if high concentrations of glucose applied to cultured bovine retinal endothelial cells (BRE cells) would result in production of intracellular methylglyoxal (MG), and consequently, the synthesis of MG-derived advanced glycation end products (AGEs). BRE cells were incubated with 30 mM D-glucose or 30 mM L-glucose for 7 days. Cells incubated with medium that had 5-mM glucose served as controls. Cells were lysed and the lysate was centrifuged to get a supernatant and a pellet fraction. We measured argpyrimidine, a MG-derived fluorescent AGE in the two fractions by a competitive ELISA using a monoclonal antibody. BRE cells incubated with 30 mM D-glucose produced significantly higher (P < 0.05) levels of intracellular MG than control cells or cells incubated with 30 mM L-glucose. Incubation with 30 mM D-glucose significantly (P < 0.05) enhanced the synthesis of argpyrimidine in both supernatant and pellet fractions when compared to control cells. Immunofluorescence studies confirmed results obtained by ELISA and showed higher levels of argpyrimidine in cells incubated with 30 mM D-glucose. These results suggest that MG-mediated protein modification can occur in elevated glucose, and might contribute to endothelial cell changes associated with diabetic retinopathy.